cetyltrimethylammonium chloride (CTAC, 25 wt% in water), L-ascorbic acid (AA), sodium borohydride (NaBH 4 ), were purchased from Sigma-Aldrich (St Louis, MO, USA). Deionized water (18.2 MΩ cm) was prepared using a Sartorius Arium®Pro Ultrapure water system and was used for all the experiments. The 20 mL syringe (Kovax-syringe) and syringe pump (NE-300) were used so that gold source can be injected slowly. All the reagents were used without further purification. All glasswares were cleaned using aqua regia. Special care must be taken when researchers handle aqua regia.
AuNP synthesis
For the feasibility of the synthesis, we conducted the whole process at room temperature (25 °C). A 10 mL of 100 mM CTAB solution was prepared in water and 250 µL of 10 mM HAuCl 4 solution was added into it. A 600 µL of reducing solution containing 10 mM NaBH 4 dissolved in fresh ice-cold water was added to above solution under vigorous stirring (700 rpm). After stirring for 2 min, we obtained brownish Au-cluster solution. The solution was 
Characterization
Extinction spectra of AuNPs were obtained using an UV-vis spectrophotometer (Agilent 8453). TEM images were obtained using a JEM-2100F instrument (JEOL) operating at 200 kV. SEM mages were taken using JSM-7600F (JEOL) operating at 15 kV, working distance was 8.0 mm. Dynamic light scattering (DLS) was measured using a Malvern Zetasizer Nano-ZS90 (UK) with a 3 mW He-Ne laser operating at 633 nm. The unit collects light backscattered at an angle of 90°. For the diameter measurement of AuNPs, we averaged the diameters of at least 200 AuNPs at each condition from TEM images. 
